We have studied the critical temperature T"upper critical field, and magnetotransport variation as a function of radiation damage in the low-T, A15 superconductor Nb3Ir. We find a nonmonotonic variation in T, with disorder and analyze these results in terms of the competition between densityof-states effects and weak localization. Magnetoresistance measurements confirm the presence of electron interaction effects associated with weak localization.
This mechanism elegantly explains, and appears to dominate, the experimentally observed increases (decreases) in the transition temperature, T, of the low-T" low-DOS (high-T"high-DOS) A15 superconductors as disorder in- creases.
More recently, the additional role of electron localization in reducing T, has been discussed.
Unfortunately, a comparison of these models with experiments on high-T, materials is difficult because the effects of both DOS changes and localization lead to T, reductions. Therefore, we have studied a low-T, 315 superconductor, Nb3Ir, in which the effects of disorder on T, through localization and DOS changes are expected to be opposite.
A signature of both effects simultaneously occurring would be a nonmonotonic change in T, with disorder. This is what we found in the results of both o.-particle and proton bombardment experiments on Nb3Ir sputtered films ( Fig. 1) . Note that the dip in T, is significantly larger than the resistive transition widths.
Unfortunately the dip by itself does not confirm the nature of the competing effects, only that there are two effects. For example, Schneider et aI. propose that their similar results on Nb3Ir can be explained by invoking a competing effect on T, of two lattice defects: antisite disorder (which they assume decreases T, ) and small displacements (which they assume increases T, 
where h =H/H""H", =Ac/4eD~, ,~; is the inelastic scattering time, and
Here a represents effect (i), and for a large spin-orbit scattering rate, ' a equals --, ', while /3( T) represents effect (iv) and is determined in a manner described in Ref.
19, using our measured T, . Unfortunately H", for these cases contains an unknown~;, so that when fitting our data to Eq. (4) (see Fig. 4 (0) is computed from Eqs. (6) - (8) and compared with the measured value. Then A. is modified accordingly, and the procedure repeated until convergence. This is done for each sample, and checked by the constancy of the ratio of the measured resistivities to those calculated from Eq. (9) [using for the first and only time in the analysis, the fact that N(EF) is proportional to A.] . On this basis, mBs is adjusted for the smallest deviation of the ratio, and the magnitude of N(EF) can be determined as that value which brings the ratio to one [see Eq. (9)].
V. MEASUREMENTS AND ANALYSIS
Resistive transitions were determined using standard four-terminal low-frequency ac techniques with the samples immersed in liquid helium. The sample temperature was slowly drifted through the transition and was determined from vapor pressure measurements at the top of the 10-cm-diameter Dewar. Values were reproducible from run to run, indicating no effects of thermal cycling nor chemical attack on these very robust, tenacious films. Resistive transitions were sharp (see Fig. 1 ) even at high fields and the criterion of half the normal-state resistance was used to evaluate T, . The zero-field data for all samples is presented in Fig. 5 . The low value for the bulk single crystal is, no doubt, due to the films being slightly off stoichiometry (see Sec. II). Finite fields were applied perpendicular to the film plane in order to avoid surface superconductivity (significantly higher critical fields were found for parallel fields) and were provided by a small superconducting solenoid. To obtain H, 'q, measurements up to 10 kOe were sufficient as there is no difference between the zero-field T, (0) and the extrapolation of T, (H) to within the random scatter of measurements ( -3-4 
mK).
This unusual behavior indicates that each sample is reasonably uniform and free of large-scale inhomogeneities. Values of H, '2 for all the samples are plotted in Fig. 6 together with the first measurement of a bulk single crystal. For this single crystal the zero-field T, (0) of 1.56 K was significantly larger than the H, 2 extrapolation which was 1.53 K. While p& for this somewhat irregularly shaped crystal was difficult to determine accurately, the data point reinforces the linear extrapolation of H, '2 to a very low value in the clean limit (p+~0 Open symbols: From T, measurements using Eq. (8) without localization efI'ects. Solid symbols: From T, and H, '2 measurements using the localization analysis described in Sec. IV.
